Using Chinese Household Income Project survey (CHIP) data, this study analyzes the impact of the Minimum Wage (MW) policy on average wage and wage distribution in urban China in the 1993-1995, the 1998-2002, and the 2007-2013 periods, and compared the MW effects between public and private sectors. Several major conclusions emerged from this study. First, comparatively, the overall impact of the MW on average wage in the 1993-1995 period is greater than the effect of the MW level on the average wage. Second, the MW effects on average wage exist in both the public and private sectors. However, holding the other factors consistent, the MW effect on average wage is greater for the private sector than for the public sector. Third, the overall effects of MW level on the low-wage group increased in the 2007-2013 period. Fourth, the effects of MW on wage distribution are greater for the private sector than for the public sector in the three periods. Holding the other factors consistent, the impact of MW on the low-wage group for the private sector increased greatly than for the public sector in the 2007-2013 period. Fifth, decomposition results indicated that the differences of distribution proportions, in regions with different MW levels between the public and private sectors helped reduce the wage gaps, as did the MW effects on wage, which were greater for the private sector than for the public sector in the 1993-1995 and 2007-2013 periods.
Introduction
The rationale behind the Minimum Wage (MW) policy is to increase the wage level for low-income group re-duce their poverty level and narrow income inequality between high-and low-wage groups. Thus, the MW implementation is an important labor policy in both developing and developed countries.
In China, income inequality increased during the economic transition period. Along with marketization reform progress, the Chinese government also implemented the MW policy. This policy addressed "market failure" caused by firms that set lower than equilibrium wages. MW was first promulgated as a law-Enterprise's Minimum Wage Regulations-in 1993. The MW level is mainly determined by the regional government. In 2004, the government published a new MW regulation to enforce the implementation of MW policy in whole of China; therefore, there was a large increase in MW level since 2004.
In addition, although the labor market is reformed by Chinese government since 1978, it is pointed out that the wage determine systems are different between the public sector and the private sector; there exits wage gap between these two sectors even if worker's human capital factors are consistent (Chen, Demurger, & Fournier, 2005; Zhang Juwei & Xue Xinxin, 2008; Ye Lingxiang, Li Shi, & Luo Chuliang, 2011; Demurger, Li, & Yang, 2012; Ma, 2015 Ma, , 2016 . Thus, if the MW effects exist, the effects may be different by these two sectors.
There are some empirical studies on the effects of MW on employment, wage gaps, and income inequality for developed countries, but hardly any empirical studies to understand the effects of MW on wage distribution in China. Particularly, there is no empirical study on the comparison between the public sector and the private sector. In this study, we provide numerical evidence to these issues.
Concretely, this study attempts to answer the following questions through an empirical analysis using microdata from Chinese Household Income Project survey (CHIPs). First, does the MW affect wage levels? Second, if it does, is the effect of MW on wage different by wage distribution? Third, is the MW effect on wage different for the public and the private sector? Fourth, does MW affect wage gaps between the public and private sectors? Considering that the MW primarily affects low-income groups, we employ different models to conduct an analysis on both average wage and different wage percentiles.
Literature Review
For the developed countries, Card and Krueger (1995) , Neumark (2001) , Gindling and Terrell (2005) , Neumark, Cunningham and Siga (2006) , Hohberg and Lay (2015) utilized OLS (ordinary least squares) and QR (quantile regression) models to analyze the effects of MW on average wage and different percentile wage groups based on the cross section data and time-series data 1 . Considering empirical studies on the issue for China, Jia Peng and Zhang Shiwei (2013) utilized the Neumark, Schweitzer, Wascher (2004) model (which is names as to analyze the MW effect throughout wage distribution in China using 1997-2009 CHNS (Chinese Health and Nutrition Survey) survey data. They found that the MW effect increase can reach to 1.00 -1.25 times of the MW level on wage distributions. Di Junpeng and Han Qing (2015) utilized OLS (Ordinary Least Squares), QR (Quantile Regression) and DID (Difference in Difference) models to analyze the effect of MW on urban residents income using 1996-2010 CHNS, and revealed that when the MW level increases per 1%, the average wage will increase by 0.6%, and the affect mainly concentrates in the low-income group. Moreover, they pointed out that the MW specially provide protection for the elderly and low-skill workers based on the results by the DID method analysis. Ma Shuang, Zhang Jie, & Zhu Xi (2012) utilized Chinese manufacturing firm-level data and city-level MW from 1997 to 2007 to analyze the effect of MW on the average wage in firms by OLS, and found that if the MW increase by 10%, the average wages in firms would pick up by 0.4% -0.5%.
The main contributions of this study are as follows: First, considering the MW compliance problem in China, using CHIP 1995 CHIP , 2002 CHIP , 2007 CHIP and 2013 data, the effects of MW policy are analyzed for the three periods-the MW beginning period (1993) (1994) (1995) , the MW implementation period (1998) (1999) (2000) (2001) (2002) , and the MW enforcement period (2007) (2008) (2009) (2010) (2011) (2012) (2013) . This shows the disparities of MW effects on wage distribution, which is perhaps caused by the government's enforcement behaviors. Second, considering that the wage determinants system and the MW policy compliance situations are different for the public and private sectors and that the proportions of low-wage groups may be different for these two sectors, the effect of MW on wage distribution might differ for the public and private sectors. Using the subsamples, the comparison between these two sectors is also employed in this study.
Methodology and Data

Model
1) The model for MW Effects on average wage The OLS model for MW effects on average wage is represented with the Equation (1.1). In the Equation (1.1), i represents individual workers, t represents periods and j represents regions. lnW is the logarithmic value of wage, ln MW is the logarithmic value of the MW maximum value, X is other variables affecting wages (such as education and work experience year as a proxy for human capital, male, occupation, industry dummy, public sector dummy, and year dummy), a is a constant, ε is an error term and 1 β , 2 β represent the estimated coefficient of variables. 
2) The model for MW effects on wage distribution To see the effects of the MW by wage distribution, we adopt the Quantile Regression model (Koenker & Baset, 1978) , which can be expressed as: 
( )
. θ ρ is a check (or indicator) function. H indicates ln MW , the public sector dummy Pub , the interaction term of ln MW and Pub , and X presented in Equation (1.1) and (1.2).
The QR model is designed for estimation using the optimal method, which minimizes the two error terms. 3) The model for MW effects on wage gaps between the public and private sectors Based on wage functions by OLS, the Oaxaca-Blinder decomposition model (Oaxaca, 1973; Blinder, 1973) 1993-1995 period, the 1998-2002 period, and the 2007-2013 period. Because there are design similarities of the data in the questionnaire, we can use the same information for analysis for all three periods-MW beginning period (1994) (1995) , MW performed period (1998 MW performed period ( -2002 , MW enforcement period (2007 MW enforcement period ( -2013 .
CHIP surveys cover the representative regions in China, including Beijing, Shanxi, Liaoning, Jiangsu, Anhui, Guangdong, Henan, Hubei, Sichuan, Yunnan, and Gansu in 1995, Beijing, Shanxi, Liaoning, Jiangsu, Anhui, Guangdong, Henan, Hubei, Sichuan, Chongqi Yunnan, and Gansu in 2002, Beijing, Shanxi, Liaoning, Jiangsu, Anhui, Guangdong, Henan, Hubei, Sichuan, Chongqi, Yunnan, Gansu, Shanghai, Zherjiang, Fujian, Hunan in 2007 and 2013. Utilizing the information of the regions, we merge the MW level 2 based on the National Minimum Wage Dataset to the CHIP survey data to construct the new dataset-including the individual level data and the regional level MW data for the analysis.
Variable Setting
The wage is defined as the total earnings from work (called "the total wage") 3 . Here, it comprises the basic wage, cash subsidy, and no cash subsidy 4 . We use the CPI in 1995 as the standard, and adjust the nominal monthly wage and nominal MW level in every year.
The analytic objects of this paper are employees, excluding the self-employer and the unemployed. Considering the retirement system of the state-owned sector, to reduce the effect of that system on the analysis result, the analytic objects are limited in the groups to between the ages of 16 and 60.
In the wage function, the explained variable is the logarithm of the monthly wage, and the explaining variables are the variables likely to affect the wage, such as schooling years, experience years 5 , public sector dummy variable 6 , occupation dummy variable 7 , industry dummy variable 8 , and region dummy variables (the East, Central and West Regions).
Descriptive Statistics of the Data
Descriptive Statistics of Variables
The statistical description of variables for the three periods is summarized in Table 1 . It showed that the individual characteristic and variable distributions in the occupation, industry, and regions are different for the public and private sectors. Second, for the low and middle wage level groups (25 percentile wage group, 50 percentile wage group, 75 percentile wage group), the wage levels in the public sector are higher compared to the private sector (in the three periods).
Descriptive Statistics of Wage by Sectors and Periods
Third, the minimum wage levels are lower for the public sector (1.609 in the 1993-1995 period, 2.575 in the 1998-2002 period) than for the private sector (1.872 in the 1993-1995 period, 2.703 in the 1998-2002 period). However, it is higher for the public sector (7.127) than for the private sector (7.038) in the 2007-2013 period.
Fourth, the maximum wage levels are higher for the public sector in the 1993-1995 and the 1998-2002 periods; however, they are higher for the private sector (11.521) than for the public sector (10.199) 
Maximum MW Levels and the Kernel Density Estimates of Wage Distribution by Sectors and Periods
Considering the effect of MW on wage distribution, it is pointed out in the previous studies that there exists a spike effect for the group with wage below or around the MW level. Does the spike effect exist in urban China? Wage distribution using kernel density estimates are calculated for the three periods. These results are shown in Figure 1 . There seems to be a small spike shapes in the wage distribution in 1994 for public sector and private sector, in 2007 for public sector, and in 2013 for the private sector. The spike-shaped wage distribution showed that the proportions of groups around the maximum values of the MW level, particularly for the group with the wage just a little more than the maximum values of the MW level are greater-it indicated that the MW increased the wage levels around the MW before the MW enforcement. As it is described from the above, the MW was first promulgated as a law-Enterprise's Minimum Wage Regulations-in 1993, and it was enforced since 2004 in China, therefore these estimated results indicated that there exist the spike effects in urban China for the MW beginning period (1993) (1994) (1995) , and the MW enforcement period (2007) (2008) (2009) (2010) (2011) (2012) (2013) . Table 3 shows the results of wage function using OLS model for the 1993-1995 period, the 1998-2002 period and the 2007-2013 period. We observe the effect of MW on average wage through the estimated coefficient of the MW logarithmic value.
Econometric Analysis Results
Results of MW Effects on Average Wage
First (Estimation 1), the estimated coefficients of MW logarithmic values are the greatest for the 1998-2002 period and smallest for the 1993-1995 period. Comparing the impact of the MW system at the beginning to the present times, the effects of MW level on the average wage level is becoming greater.
In additions, holding the other factors consistent, the average wage level is higher for the public sector than for the private sector (17.4% higher in the 1993-1995 period, 16.2% higher in the 1998-2002 period, 9.3% higher in the 2007-2013 period). Wage gaps between the public and private sectors exist in urban China even though the human capital of workers is consistent in these two sectors from 1993 to 2013. Second (Estimation 2 and Estimation 3), if the sample is divided between the public and private sectors, the effects of the MW are all positively significant in the three periods, and the coefficients of MW logarithmic values are greater for the private sector than for the public sector in the three periods. Results showed that although the MW effect exists in both public sector and private sector, it is greater for the private sector than for the public sector.
Third (Estimation 4), results of Estimation 2 and Estimation 3 might be caused by the human capital differential and distribution proportion differential in terms of occupation, industry, and regions between these two sectors. Therefore, Estimation 4 is employed to control these influences. The estimated coefficients of interaction items of ln MW and Pub are all negatively significant in the three periods (−0.330 in the 1993-1995 period, −0.046 in the 1998-2002 period, −0.375 in the 2007-2013 period). It indicated that, when holding the other factors consistent, the effect of MW level on average wage is greater for the private sector than for public sector. These results are consistent with the results in Estimation 2 and Estimation 3. Figure 2 shows the estimated coefficients of MW logarithmic values based on the Quantile Regression (QR) model using total samples for the three periods. We observe the effect of MW on wage distribution through the estimated coefficient of the MW logarithmic value by wage percentiles. Second, the estimated coefficients of MW logarithmic values are greater for the low-wage group than for the middle-and high-wage group in the 2007-2013 period, whereas they are greater for the high-wage group than that for the middle-wage group in the 1993-1995 and 1998-2002 periods. It indicated that the spillover effects are relatively greater for the high-wage group than for the middle-wage groups from 1993 to 2002; however, the same is smaller in the 2007-2013 period. Do the differences of MW effect between the public sector and the private sector exist? To answer the question, two types of estimations are employed; they are shown in Figure 3 and Table 4 .
Results of MW Effects on Wage Distribution in the Public and Private Sectors
First, using the subsamples, the total samples are divided into two subsamples-the public sector group and the private sector group. Estimations by the two sectors are employed and the results are summarized as follows: 2) The differences of the estimated coefficients of MW logarithmic values between the public and private sector for the low-wage group are greatest in the 2007-2013 period.
These results showed that although the effects of MW on wage distribution are greater for the private sector than for the public sector in the three periods, the effect of MW on the low-wage group has increased in the 2007-2013 period.
Second, considering the human capital differentials between the public and private sectors, estimations holding the other factors-including the human capitals consistent-are employed, and the results are shown in Table 5. Comparing the MW effect differences between the public sector and private sector, the estimated coefficients of interaction items of ln MW and Pub are utilized. In the 1993-1995 and the 2007-2013 periods, except the low-wage group (1 st , 5 th wage percentiles), the coefficient of the interaction items are all negatively significant in the overall wage distribution. It indicated that the MW effects on most of the wage distribution are greater for the private sector than for the public sector in the MW beginning period and the MW enforcement period.
Results of MW Effects on the Wage Gap between the Public and Private Sectors
Results of the MW effects on the wage gap between the public and private sectors are shown in Table 5 .
First, overall, the influences of both unexplained differential and explained differential affect the wage gaps between the public and private sectors in the three periods. Moreover, the influences of unexplained differential differ by the periods. For example, the influences of unexplained differential are greater than the explained differential in both the 1993-1995 period and the 1998-2002 period; however, the influences of explained differential are greater than the unexplained differential in the 2007-2013 period. Concretely, the percentages of (−39.1% in the 1993-1995 period, −12.6% in the 1998-2002 period, −57.4% in the 2007-2013 period) . It indicates that the differential of distribution proportions in the regions with different MW levels between the public sector and the private sector contributes to reduce the wage gap.
It can be explained that if the distribution proportions in the high MW level region are greater for the private sector (in the case when most private firms, individual firms, and foreign investment firms are concentrating in the east region where the MW levels are higher than other regions), the wage gaps between these two sectors might be reduced by the MW implementation. Based on the CHIPs data, the proportion of workers with wages lower than the MW are greater for the private sector (−1102.4%) . However, the value was positive (61.5%) in the 1998-2002 period. It indicates that the MW effects on wage are greater for the private sector than for the public sector and contributes to reduce the wage gap in the MW beginning period and the MW enforcement period.
(3) Considering the influences of other factors, the human capital is the main factor to cause the wage gap. For example, the estimated value of education as a component of explained differential (31.9%) and of experience year as a component of explained differential is greatest (105.1%) in the 1993-1995 period. The estimated value of education as a component of explained differential (37.8%) and of experience year as a component of explained differential is greatest (129.3%) in the 1998-2002 period. The estimated value of education as a component of explained differentials (125.7%) and of experience year as a component of explained differentials is greatest (400.6%) in the 2007-2013 period. These results showed that the greater proportions of high-level education and the seniority wage system, which is mostly implemented in the public sector, are the main factors to cause the wage gaps between the public and private sectors.
Conclusions
Chinese government has been officially implementing the MW system since 1993 and enforced MW policy in all of China since 2004. It is thought that the implementation of the MW policy contributes to increasing incomes of low-wage groups and reducing their poverty. In China, does the MW affect average wage and wage distribution? Particularly, does the MW affect the wages for low-wage groups? Does the spillover effect of MW exist in China? If it does, does there exist the difference of MW effects between the public and private sectors? To answer these questions, this study employs empirical studies using cross-section survey data- CHIPs 1995 CHIPs , 2002 CHIPs , 2007 CHIPs and 2013 , and divides periods into three periods-the MW beginning period (1993) (1994) (1995) , the MW performed period (1998) (1999) (2000) (2001) (2002) , and the MW enforcement period (2007) (2008) (2009) (2010) (2011) (2012) (2013) . Several major conclusions emerge.
First, comparatively, the overall impact of the MW on average wage at the MW policy beginning period is greater than the effect of the MW level on the average wage.
Second, the MW effects on average wage exist in both the public and private sectors. However, holding the other factors consistent, the MW effect on average wage is greater for the private sector than for the public sector.
Third, the overall effects of MW level on the low-wage group increased in the 2007-2013 period. Fourth, the effects of MW on wage distribution are greater for the private sector than for the public sector in the three periods. Holding the other factors consistent, the impact of MW on the low-wage group for the private sector increased greatly than for the public sector in the 2007-2013 period.
Fifth, decomposition results indicated that the differences of distribution proportions, in regions with different MW levels, between the public and private sectors helped reduce the wage gaps, as did the MW effects on wage, which were greater for the private sector than for the public sector in the 1993-1995 and 2007-2013 periods. 
